Source of material 1.5 mmol 4-fluorobenzoic acid and 0.5 mmol 1,10-phenanthroline were dissolved in 25 ml ethanol and adjusted to pH = 6-7 by the addition 2 Μ NaOH solution. Then an ethanolic solution of Nd(NÜ3)3' 6H2O (0.5 mmol) was added into the mixed solution.
4.247(4) Ä. The Nd 3 * ion is eight-coordinated by six Ο atoms from 4-fluorobenzoato groups and two Ν atoms from phen ligand. The coordination environment around the Nd 3 * ion is best described as a distorted square-antiprism. Atoms Ol, 03, 02A, 04A and 05, O6, Nl, N2 form upper and lower square planes with mean deviation of 0.047 Ä and 0.173 Ä, respectively, with a dihedral angle of 7.1° between them. The Nd-Ο separations are in the range of 2.369(2) Ä -2.571(2) Ä with an average of 2.436 Ä. The average Nd-Ν distance is 2.681 Ä. 4-Fluorobenzoato groups act as bidentate chelating and bidentate bridging coordination modes. Carboxylate groups 05-C15-06 adopt bidentate chelating mode, in which the two oxygen atoms coordinate the same Nd ion. Carboxylate groups 01-C1-02 and 03-C8-04 act in a bidentate bridging mode, in which the two oxygen atoms of each group coordinate two different Nd 3+ ions to form bidentate bridges. Hie 1,10-phenanthroline ligand coordinates to Nd 3+ ion in chelating mode, in which the two Ν atoms coordinate aNd 3+ ion forming a five-membered ring. The crystal structure of the title complex is similar, but not isotypic to that of the dimeric samarium(III) o-fluorobenzoate complex with 2,2'-bipyridine [1] . A similar coordination environment has been observed for other lanthanide carboxylate complexes containing 1,10-phenanthroline [2, 3] . (4) Source of material 1.05 mmol 4-fluorobenzoic acid were dissolved in 7 ml distilled water by dropping 2 Μ NaOH solution and the pH of the solution was adjusted to 5-6. Then 0.35 mmol 1,10-phenanthroline (phen) and 0.35 mmol DyCb · 6H2O were added to the solution successively. The mixture was placed in 25 ml Teflon-lined reactor and heated at 150 °C in an oven for 24 h, cooled down slowly to room temperature, and colorless crystals suitable for single-crystal Xray diffraction were obtained.
Discussion
Some lanthanide mixed-ligands complexes with benzoate or its derivatives containing 1,10-phenanthroline or 2,2'-bipyridine were reported by our laboratory. As a part of our series study on this kind of carboxylate complexes, we synthesized a new dysprosium 4-fluorobenzoic acid complex with 1,10-phenanthroline (phen) by using hydrothermal reaction methods. The molecular structure of the title complex is found to be similar to a large number of lanthanide carboxylate complexes containing phen. The complex is a dimer with an inversion center due to four bidentate bridging carboxylate groups which link the two Dy 3 * ions. The distance of two central crystallographically equivalent Dy ions is 4.278 Ä. Each Dy 3+ ion is bonded to two nitrogen atoms from phen molecule, six oxygen atoms from 4-fhiorobenzoate, in which two oxygen atoms come from the bidentately chelating carboxylate group, while others come from the four bridging carboxylate groups, forming a coordination number of eight. The carboxylate groups coordinate to the Dy 3 * ion in chelating bidentate and bridging bidentate modes. The molecular structure of the title complex is unlike the complex [Dy(4-CH3C6H4COO)3phen]2, which contains two independent centrosymmetric dimers owing to different coordination modes of 4-methylbenzoato groups [1] . It is also unlike the terbium 2-fluorobenzoic acid (2-fba) complex with phen and ethanol, which contains two binuclear molecules of different composition, [Tb(2-fba)3phen(CH3CH20H)]2 and (Tb(2-fba)3phen]2 [2] . In the title complex, the Dy-Ο distances are in a range of 2. 
